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Tfte puApo^e otf this nip out is to present the. results o£ 
support provided by the. USAS Amzn.le.oiYi Mariner (VAMP skip), 

USNS Watertown, and the. USNS Huntsville ion. the. Mercury MA-8 
mission* The. reader will be ltd thn.ou.gh a discourse on thz 
background oi ship selection, preparation ior Support f and the 
actual results oi the support, 

MA-8 was planned by NASA/ Manned Spacecrait Center a s a 
test oi astronaut and spacecrait periormance beyond the original 
three orbit mission concept * To allow suHicient time ior a day - 
igM^jtec overy, a Paciiic Ocean landing was necessary . further 
iactors ih^luejicing mission planning required that the primary 
recovery area ior the intended six orbit mission be located at 
the intersection oi the iiith and sixth orbits , approximately 
300 miles NE oi Midway Island * This presented the Mercury 
Tracking Range with new problems ior ground support in communi- 
cations and tracking * Experience gained irom MA-7 showed that 
telemetry readouts oi capsule attitude might not give the relia- 
bility needed {or landing point prediction * Radar data would 
be needed at the Goddard computers to de{ine the reentry 
trajectory in the event o{ non-nominal retro {ire* Since no island 
tracking station existed in the reentry corridor , a tracking ship 
was the only solution which would meet the launch date* 


! SHIP SELECTION 


Jn^ofrmal dincunnion concefrning tfracking nhipn' nuppofrt wan 
c afrfried on between NASA/ QSFC$ NASA/MSC , and VOV Mo.ticu.fLtf frepfren ent m 
ativeh* Skip capability cmd availability wefre connidefred, 0k 
June 5* NASA/MSC confiifrmed the siequiA.cme.nt i ok tracking nhip 
nuppofrt and frequented the PMR nh ip USNS Range Tfrackefr in a mennage 

9 

to VO'P/Repfrenentative to Pfroject Mefrcufry . Thin frequifrement wan 
acknowledged by VOV p but it wan pointed out that the Range Tfrackefr 
wan cufrfrently committed to Joint Tank Fofrce-8 . Entimaten o& JFT-S 
frelea&e date and NASA/QSFC entimaten o& the time frequifred to qualify 
the nkipboafrd nyntemn iofr integfration into the Mefrcufry Netwofrk 

indicated that the nhip would be available • The JTF-8 ncheduled 

\ 

freleane date , howevefr 9 wan latefr extended into conflict with the 
Mefrcufry nckedule* VOP then pfroponed the une o& the two S-hand 
tfrackefrn, USNS Watefrtown and USNS tiuntnv illCp x.n Heu o y the 
Range Tfrackefr . 0w Augunt 8 NASA/MSC adopted VOV f n altefrnate pfro » 


NASA/QSFC wan given the frenponnibility o{ evaluating the 
ihipi and deieKatining theia aeadineii (ok minion iuppoat. On 
A ugiut IS) a meeting^loai^held at Paci(ia M iitile Range, between 
nepKeientativei o( PMH, NASA /MSC* and WASA/SSFC. The di&cmiion 
eoveK&d the capability o( Ahlpboand iutfimentation and modi(i&atioM 


which would be necessaKy to meet NASA KequiKements • These 
KequiKements went as follows: 

The 6 hip would i 

I* Send Kadai i tracking data in neaK-Keal-time 
to the GoddaKd computed foK landing point 
>y%£ ■ computation * 

2 6 Taack and KecoKd the telemetKy signal and 
> use the pedestal Keadouts as an acquisition 

aid • 


3. PKovide telemetKy Keadouts visually KtcoKded 
foK the infoKmation oh flight contaolleK (s ) • 

UHF aiK-to~gKound voice communications 
the capsule and f light contaolleK U)« 
pKimaKty and backup HF point-to-point com- 
munications foK KadaK data tKans mis Sion and 
mission contKol • 

(A list is given in appendices 1 and 2 of the majoK components 

i 

in the shipboaKd systems and modifications which wtKe made to meet 
the above KequiKements) * 

A NASA/GSFC team visited the ships and gatheKed equipment 

* 

specifications . At a meeting of^ the Manned Space Flight Suppoat 
division at GoddaKd, a tentative test plan was devised « Obviously , j 
consideKing the time KequiKed foK system modification and sailing j 




to the. on-site position only an abbreviated evaluation could be 
done . Proven Mercury testing procedures were changed to suit the 
special requirements o f the equipment and brief time available . 
Mercury Detailed System* Test document s, where applicable, pro- 
vided standards for equipment calibration and alignment ♦ 

Further investigation indicated that equipment specifications 
were the only evidence of the probable accuracy of the radar data . 
A NASA instrumented aircraft was sent to PMR to determine system 
accuracy and give tracking experience on a Mercury beacon • As 
soon as equipment modifications were ready for testing, PMR and 
NASA/GSFC began a cooperative test program of dockside and sea 
trials • 

A brief synopses of test results are given belowi 
August 25 - September 6 

Numerous discrepancies were found and corrected • 

! . insufficient test equipment on board • 

2» 15 minute timing error noted in HT V time 

, ’ ■ ! ' r * ’ standard • 

v , 3® Biases of 2400 yards in range, l degrees 
\ in azimuth 9 I degree in elevation were 

noted in the WAT radar, 

' radar was inoperative, HTV and WAT 

■ AGAVFS were inoperative , Mark 19 gyro 


JV ?'] compass on HTi/ was inoperative • 



6. WAT radar become. inoperative. 

Se.ptembe.fi i 6, 8, 11 

HTV and WAT remained dockiide with the NASA 
aircrait ilying varioul pat£erm to simulate angular 
raiei to be encountered while tracking a Mercury capsule, 
A land baled FPS-16 alio tracked the aircraft ai a 
itandard oi compariion . The fallowing reiulti were 
determined t 


SHIP 

coordinate 

' BIAS 

STANVARV VEVI ATX0N (J SIGMA) 

HTV 

S/R 

190 

±20 yardi 


AZ 

-.52 

±.07 degreei 


EL 

.25 

±.05 degreei 

01/ T 

S/R 

13 0 

±30 yardi 


AZ 

.3 

■* T *. 03 degrzei 


EL' 

.15 

±.05 degreei 

INota 

Tat ft && alii 

given are 

a compoiite oi leveral dayi teiting 


and are intended to give only an idea oi magnitude) 

r i 

September 7, 11, 12 

Sea triali were run with a land baled VERLORT radar 
tracking a beacon on the ihip to get an eitimate oi 
ihip'i poiiticn 4 However, the uncertainty in ihip'i 
poiition l due to multipatking and lyitem biaiei in 
^ifreJtand baled VEUL0RT) made it impoilible to interpret 


.?• ' >■ *. ''^ c> r 


I the. Aebultb to betteA than one. degree* The, tcbtb 

only indicated that the, stable. platfioAmb weAe function* 

I ing* 

The bhipb had to leave fiof t theiA on-bite position no late.fi 
than Se.ptembe.fi 13* Mo fiuAthe.fi tebtb weAe pobbible to beek fiufitheA 
by* tern impAovement* * Indeed PMR stated bpecifiicationb fiof t the 
data bybtemb indicated that thebe & peel fii cation* i oeae actually 
equalled * MASA/GSFC advibed the Manned Spacecfiafit CenteA ofi 
| the tebt Aebultb and advised that confiidence in Aepeatibility 
| wab extAemely low* MASA/MSC made the decision to ube the bhip b 
j fioA telemetAij and communication b puApobe b with AadaA data to be 
| taken fioA evaluation * 

| VAMP SHIP ^SqUESTEP 

f 

i On SeptembeA 14, MASA/MSC pAebented VOV Range Management 

the AequiAement fioA the VAMP bhip * The bhip wab Aeleabed fiAom 

| itb abbigment with JTF-8 and placed undeA the command ofi PMR 

[ 

ofifiicially on SeptembeA 29* Itb only AequiAement wab to attempt 
I to acquiAe and tAack the MeAcuAy capbule C-band beacon and 
tAanbmit AadaA data in neaA-Aeal-time to be pAocebbed by the 

• The tebt debcAiptionb do not give due cAedit to the P MR and MASA 
j people who woAked long and haAd to Aiady the bhipb fioA theiA 

j ‘ ... xr’ 

j bailing date*: In beveAat ihbtanceb, people woAked twice ab 

| much oveAtime ab they could be paid* Many thankb* 


Goddard computers » I n anticipation o h its Suppport oh MA -8 f 
the VAMP <6 hip hud leht Hawaii on September 18 lo* it* on-site 
position. Tests were run the ahternocn oh the 1 8th with the .VASA 
instr umented aircraht to determine, the. h^asibility oh beacon 
interrogation using the two FPQ,-4 mono-pulse radar s to supply 
the required coded pulse separation . The test indicated that the 
beacon could be successhully interrogated . On September 19 the 
aircraht rendezvoused again with the VAMP ship, Paring this test 
the telemetry tracker and UHP communications were also checked e 
All systems perhorme,d satis hactorily. These tests indicated 
that the VAMP ship was capable oh supporting the Mercury MA~8 
mission • ( Appendices I and 2 contain a list oh equipment on- 

board and modihications which were necessary ) , 

ESTABLISHMENT OP COMMUNICATIONS A VP PATA LIMES 

* 

Original plans h 0/ 1 data lines assumed that PMR-Navy circuits 
were available or sending data h ; tow the Huntsville and Watertown 
to .the PMP computers h ° * rehormating and retransmission to Goddardc 
The computer at Point Mugu was the primary data link and the one at 
Point Arguello was backup • However p investigation by PMR indicated 
that their lines were inadequate to the task without a large invest 

. >v ; 

ment in new equipment* Goddard communications experts looked into 


the matten and advited that tieliable communication coaid be et~ 
tablithed with twitching at Honolulu , Goddatid # and the Pt • Atiguello 
Meticuhy Station* The plan would utilize existing Meticutiy line t be<» 
tween Hawaii and Goddatid, and Pt . Atiguello and Goddatid . Uting ihit 
tcheme the data would be boated itiom the thipt to Goddatid in the 
thip iotimat 9 tent to the PMR compute tit ioti tieiotimating, then tent 
back to the Goddatid computed* Since thit wat ptiobably a one time 
operation the expente o£ providing* equipment ion. a motie optimum 
tyttem wat not juttiiied • Radio communication between Hawaii and 
the thipt (WAT and HT(/J would be handled by both thipt copying 
Hawaii ttiantmittion and the Hunttville ttiantmitting to Hawaii through 
the Watertown * Each thip had alternate data k outing to Hawaii • 
data linet tettt and CAVF1SS checkt ( the linet included the 
C aliioAnia computetit ( wetie tcheduled daily itiom September 14 to 
October 2. A t iititt, tettt gave pooti tietulit tince all thipboatid 
tiadio equipment wat in ate and when ittequency chang et wetie necettatiy 9 
communication had to be broken* . The W atetito w n and Hunttville put 
into Wake Jtland give dayt beiotie mittion day ioK additional ttiant- 
mittetit, tieceivetit 9 and opetiato&t * The tcheduled tettt on October 1 9 
2 and 3 thowed gucatly improved tieliability * Ptie-launch CAVF1SS tettt 
on October 3 thowed excellent data ttiantmittion tieliability at that 


time oi day * 
* Data 
it would be 


the VAMP thip wat to be tMmmitted to Hawaii whetie 

■ ' ' * 

patched into the Meticutiy Communicationt Network at 

oi VAMP thip data would 


be perhormed at Goddard* Pre-mission testing oh voice and data 
lino,* between the VAMP ship and GSFC was attempted with ansatis™ 
hactory r esults* The lack oh good voice and teletype communication* 
can be attributed to the h a &l that there was insuhhlc-l&nt time to 
engineer a reliable system. 

TRAINING OF PERSONNEL IN MERCURY PROCUVURES 

The work which wa s necessary to bring the Huntsville and 
Watertown to a state oh readiness allowed little time h 0/l i formal 
training in Mercury procedures ♦ Personnel oh both ships were 
briehed on their hunction in Project Mercury . NASA/GSFC repre- 

sentatives worked closely with the shipboard people during the 
aircraht tests , explaining acquisition and tracking techniques 
used when tracking the Mercury capsule . Special emphasis was 
placed upon the upcoming radar slew and data \ $low tests (CAVFISS) , 
network simulations 9 countdown procedures, and mission time network 
operations ♦ 

Vue to the short time involved it was that the Standard 

Operating Procedures on-board the VAMP ship must suhh**^ meeting 
Mercury support requirements 

0 ' 

MISSION S UPPORT 

— .-i— «wu wwwBMwawawwt j ■- •iWM.im i wiwii^l— 

The Huntsville Supported the mission j from the position oh 
27°13*5 9 N and 1S9°2S*E * The ship was to provide radar track and 
telemetry inhormation on orbit hive • A secondary role was to 



provide, backup tracking for the Watertown on orbit six* The 
Watertown supported the mission from 31 ° W and 159°E* Its function 
via s to provide radar track on reentry, UHF ship to capsule voice 
communication s, and accord and display telemetry Information for 
Flight Controller ate* 

During orbit five the Huntsville acquired radar and telemetry 
track at horizon crossing * Approximately six minutes of data was 
taken and recorded * UHF communication between the ship and capsule 
was satis factory « Signal levels appeared to be nominal * The ship 
reported In a post pass report that personnel and Instrumentation 
performed as welt as could be expected * 

It Is unfortunate the Watertown was unable to display Its full 
capability due to a complete power failure » This occurred at Its 
acquisition time on the fifth orbit * The cause was found to be 
an overloaded generator • Power was restored within 95 seconds by 
switching to a alternate generator * The acquisition aid { AGA1/E } 
and telemetry receiver were the only systems returned to operational 
status * These systems produced over five minutes of data * This 
was of value to the Flight Controller although It was uncorrelated 
with timing Information * Mission planning Included a test of 
simultaneous radar track between the HTV and WAT* This was not 
possible due to the power failure* 

The AGAVE antenna Is located on the deck of the WAT and HTV , 
totally obstructed by the bridge In the a ft direction * The forward 


Atnuctune block* It* view at elevation* below { onty dtQn.ee*. The 
WAT had a low elevation angle ion. onbit iive and the heading wa* 
changed inom 130 to zeno degn.ee * to allow the AGAVE antenna to 
tnack oii the Atanboand Aide . The maneuver wa* practiced a 
numben oi time* and worked veny well dating the iiith pa**. 

The elevation angle during onbit *ix wa* high enough to eliminate 
the nece**ity ion. the WAT to maneuven. The HTV penionmed a Aimilan 
maneuven on the Aixth onbit which wa* at low elevation ion it. 

The (Oaten town 9 * acquiAition aid *y*tem made contact with the 
capAule initially at one degnee elevation angle. It tnacked 
thnough the point oi neaneAt appnoach and lo*t *ignal at blackout. 
Telemetny blackout appanently occunned at ten degnee* elevation 
angle • A total oi iive minute* oi telemetny data wa* pnoduced. 

The nad&n iin*t acquined the tanget in automatic tnack momentanily 
at ioun degnee* above the honizon. I t neacquined at ionty~iive 
degnee* elevation angle and tnacked thnough the point oi neaneAt 
appnoach . The Aignal wo.* lo*t at Aixteen degnee* elevation. It 
wa* di&coventd immediately aiten the pa** that the naddn had been 

t 

openated in the wnong nange intenval cau*ing a 41 0 9 000 yand ennon 
in nange • 

The HuntAville wa* al*o *ucce**{al in tnacking the neentny pa** 
with the acquiAition aid &y*tem. It neconded telemetny inionmation 
but wa* unable to accompli* h a nadan tnack • 

. Thene wa* a lack oi coniidence in communication * neliability 
between the WAT and HTV, and Hawaii duning the pnemi**ion time . 


Howeven $ 


launch day communication* held a p extnemely well • 


* ar^.^pf 


.i-m-s vwr.^ — rMrnwirw i i i 




. The PAMP ship arrived at t\ te assigned on- 4 lie, po4ltlon 

i 

(165°30 t E fi 31°40'U) on Octobe.fi f* This location was selected 
by WASA/MSC a££oM> radar coverage, on botk orbit five and 4lx . 

Tfte. location £fie FPQ.-4 radars on atf* portion* of tkc 4k Ip 

made It necessary that tkc 4klp be positioned with ken stern 
pointing toward the orbit dusting the pass* To Insure a horizon 
to-korlzon track 0 the ship went through a turning maneuver des- 
cribed below s 

’ On ofiblt five the ship fiemalned on a base coufise 
of 17° speed full ahead for 100 seconds aftef t 
capsule hofilzon time* It then tufined pofit to a 
heading of 300° and fiemalned on coufise fofi &he 
duration of the pass * On ofiblt six the ship 
maintained a heading of 12B° fofi 90 seconds aftefi 
capsule ho filzan time then tufined starboard and main- 
tained a heading of 225° for the duration of the pass • 

The operations plan for the PAM P ship designated radar #1 
(TR-11 as the primary data source* Radar #2 (TR-t ) was to be 
slaved to radar f‘1 • The primary acquisition source was to be 
the analogue designation computer 0 using acquisition messages 
from GSFC as Inputs * Backup acqusltlon would be the acqulsltlo 


** **** -t »■ ■ ■■*■ 


aid afiter elevation lock on at 15 ° • A time lilt oi event* during 
the mi** ion &ollou)*: ( M A M time refers to the time at 1° elevation • 

All time A are approximation *) • 


ORBIT 5 

TR-2 m* * laved to TR-1 in analogue mode . 


:> t ,. ’ ; ; 


A«3 
A + ? 


A+7 5 
A+f.20 


A#f 90 
A*240 


TM contact 

Acqui*ition aid locked on in azimuth 
Weak beacon return* *een by TR~J 
TR-? locked on target 
Beacon fiaced into noise , dropped track 
Acquisition aid locked on in elevation 
Reacquired £rom acquisition aid 
TR-J dropped track 
TM L.0.S. 


Telemetry contact was maintained $ 
horizon « E£e*/eH radar data point s 
ior orbit iive. 


$rom horizon-to 


Mere obtained 


ORBIT 6 
TR-l *& 


to TR-1 in analogue mode . 


A-3 


TM contact 


Acquisition aid locked on in azimuth 




A + 10 Weak beacon betubns went teen by TR-1 

A+7 20 Acquisition aid locked on in elevation 

A+12S TR-1 and TR-2 slaved to acquisition aid 

A +170 TR-1 locked on to target, TR-2 remained 

slaved to acquisition aid 

A+2 30 TM blackout, TR-2 slaved to TR-1 1, dropped 

• \ ... 

tback 

Telemetry contact was maintained ^om hobizon-to-TM 
blackout * Six badab data points webe obtained h 0/L 
obbit six * 

Communications between GSFC and the VAMP ship during the mission 
f varied fifiom poo b to non-existent * All TTY messages &xom lihtohh- 
until shortly hehobe splash .webe badly gabbled* 

VAMP ship acquisition messages webe obtained by voice ibom 
the PMU voice communications netwobk in Hawaii* All eleven data 
points on obbit hive and tfoiut oh the six data points on obbit six, 
tbansmitted by the VAMP ship webe beceived by GSFC on mission day* 

VATA ANALYSIS 

The Mebcuby beat-time pbogbams webe to beceive beentby data 
hob landing point pbediciion* It was decided that data taken on 
the hiith obbit would be evaluated n 6t{~line n [ to give an idea oh 
what might be expected On obbit six* . Ah teb a look at this data 
it uiai thought he.it to take a eloiea look at the a&entay data 
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OBbbM 


•Wd. 


» 


» 


be^o/te mu tued ” 0 n-£/twe M . The da£a mu wo£ weeded since x etxo 
fixe was pexfectly noxmal • I£ ^-6 foxtunate that it mu 4-twce po-6,t 
flight evaluation of the data showed that it mu o*( little value • 
The following is a summaxy of the data quality : 

The data as collected by the thh.ee ships is shown on plot s 
3~? f 3-2, 3-3, 3-4* The d<x.£a which was expected is shown on 3-11, 
3-12, 3-13, 3-14, The xesiduals, oh. obsexved minus computed, axe 
shown on plots 3-5, 3-6, 3-7, 3-8, 3-9, 3 -10. The gxaphs axe all 
plotted to the same scale , with the measuxement ( xange , azimuth , 
elevation ) ox the xesidual plotted vexsus Gxeenwich Mean Time • 

The scaling is not unifoxm fox xange on 3-9 due to laxge bias • 
Table 1 xeflects tLe appaxent exxoxs on the data . The best 
estimate of the oxbit is compaxed to the data » Aw R.M.S. value 
is computed fxom the xesiduals and the biased deviation in the 


data is appxoximated 


The second step is to fit the equations of 


motion to the ships 1 data without xegaxd to the detexmined oxbit • 
This is xoughly equivalent to adding the bias to the standaxd of 
compaxison xathex than Xemoving the bias fxom the obsexvations * 
The standaxd deviation is identified as the unbiased deviation . 

Guaymas d Mexico data taken skoxtly aftex the Huntsville amd VAMP 

• ■ ■ # . ' ■ ' - 

ship on the fifth oxbit is shown fox compaxison » 



TABLE 


HUNTSVILLE VATA (3-1) Look s smooth ahter point oh closest 
approach, but azimuth and range appear biased. The inclination 
oh the. orbital plant is skewed 1.4 degrees {33.9 degrees) by £ht 
data. Tht computed perigee htighth is 2.3 mitt 6 too low. Twenty- 
ont measurements, principally azimuth and elevation , were rejected 
ah being spurious. 

VAN? SHIP (Orbit 5) Vata is dehinitely biased in azimuth in the 
last eight observations . The three and next six azimuth 

measurements are biased each other by nearly three degrees . 

The hirst three <(££ the orbit much better .than the last eight. The last 
two azimuth measurements were assumed to be unusable . Perigee is 
dehined 20*6 mites too high and the orbit inclination is given as 
33.24 degrees. 

WATERTOWN Vata is heavily biased in range and extremely rough in 
the angles (3-9). It was not analyzed any hither* 

VAN? SHIP (Reentry) The orbital plane is h&rrly well dehined, 
but the height oh the capsule was dehined as being ( $ive miles too 
low. Noise in the data does not allow good convergence with only 
six data points .. 

SUNNARy 

> 

The errors noted are net broken down as to probable cause. 

However , it is obvious that skips 9 position is a serious cause oh 


17 


<lkkok in the n eal~time computing oh oKbils. In the analysis oh 
the data otheK laKge biases ane hound to be present and the adjusting 
hoK ships* position ok motion is not h^^i ble, The Huntsville 
data does show some deduction in bias when the position is moved • 
However, it is belt that this ship ms pfiobably not out oh position 
by 90 miles » The KeadeK is leht to his own devices in assuming the 
specihic cause oh the ckkoks* 

EPILOGUE 

The Range TfiackCK tracked the MeKcuKy capsule on its second 
oxbit . The ship was at dockside at Johnston* s Island and pilch 
and noil was not a pi&blem* A bxieh analysis is included in 
appendix 4# 


APPENV1K 1 


The equipment used in support oft MA-$ are as &ollo m: 


1 • USNS Watertown and USMS Huntsville 
l . Tclementry System 

2 each Nems-Clark receiver, Model 1412 

2 each ' Nems-Clark receive* i, Model 143 2 

T each Mems -Clark preamplifier, Model PR-203 

8 each Data Control Systems discriminators. 

’ > * ' > Model GFV-3 

2 each CEC magnetic tape recorders, Model 2500 

1 each ITT Oscilloscope, tl inch, Model 1735V 

2 each Brush six. channel pen recorders 


£« HE ( High Frequency) Transmitting and Receiving Equipment 
covering the 2 to 30 MC Frequency Spectrum is as follows: 

2 each Collins KWT-6 Transceiver , 500 W Peak 

2 each Collins 3? QF-6E/204F-Z Exciter/ Amplifier 

Transmitter, 2.5 KOJ Output 

2 each Collins 50E6 Receiver 

i * • 

5 each Collins 5U4 Receiver 


3. UHF ( Ultra High Frequency) Transmitting and Receiving Equip- 
ment covering the 200 to 400 MC Frequency Spectrum is as 
follows: 

2 each s - 4 .' AM /GRC- 27 Transceiver 


2 


4# Teletype and a&tociated equipmentA: ! 60 t opm 

Capability) 

2 tack TT-48A/UG T el ztypmH.it en.4 

2 each AW/FGC-25 Tclctypcmitc^A, including s 

( ■ 

TV on. Than* mitten. ViAtributon. ( 2 
Each) 

Rep eri orator a (2 Each) 

2 each Tone KeyerA 

AH/URA-8B Frequency $ki&t Converter 
Comparator GroupA 

5 * Antenna St/A£emA Aappo/t^ng the Communication a Equ£p» 
tften£i 

Long Wire Antenna a 


I each ViAcone HF Antenna 

f each n MC yag££ Antenna 

/ < 

I each 15 MC yag££ Antenna 

A, M£Ace££aweouA Communication a Eqa£pmen£? 

t . . r 

I each Magnecoad Record or/Reproducer ion. 

recording all voice tranAmiAAionA 

t each 44-MC Interoffice SyAtem 

1 each l MC Paging and A ddreAAing System 

l each KV-H3 Beacon Keyer 

each} Stromb erg CarlA on Two-Way Interphone 

'■S^r System . 
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7 . Radar, S-Band , AN/SF&-8 
S • PMR/GUQ.-4. V ual Timing System 

« 

II « USAS Ame^Ucan Mariner 

£. Two AW/ FPQ- 4, C-Band radars, 

2 * Cubic. Acquisition aid . 

3, tiems-Clark 1432 telemetry receiver, 

4t Random access solid-state digital computed ( RAVAP-C ) . 

04 Visignation and stabilization analog compute a with, Mark 19, 
MOV-3,' gyro compass , 

6» Ampex FR-IOQ 14 track magnetic recorder, 

7o CEC 14 track as cillo graph 
#• Comma w^c&^'tojtA eqaXpm&w.£ <u ^o££ow.a: 
a 9 l each HF transmitter, I fCW 

b, 1 each HF transmitter, 3 KW 

a. I each HF transmitter, 10 KW 

V cf. 7 each HF receiver 

e* t each UHF receiver, AM/GRC-27 


APPENPDC II 

Tht modihicatianb oh zqu.ipme.nt ubtd in 
ba ppofit oh MA-S afit <u ho Horn* 

US MS Wat tn. town and US MS Huntbvillz 

1. Moved A M/GRC 27 tj/s-om tht tn.anbmitte.fi fioom to 

the. zlzctn.onia wo/ik bhop . Rtabon wab to bhofiten 
the. antznna sable, ftan to the. high gain Voppltn. 
antznna * a&tznna to be ubtd with the. pfrima/iy 

UHF bybtzm . 

2. tnbtalled Mtmb Clafik HI -PASS jJX^e/t <£/te S-Ug^e 
Htlix antznna lint . Rtabon to fizducz inttn.he.n.tnct 
ftom bhip boafid tfianbmib bio nb, 

3* Fabricate and inbtall convzfitzn. to pfiodutt ont 
palbt tvtfiy bix btcondb* Rtabon, inbtallzd to 
httd Vatzx and bamplt Radafi data ont timz tvtfiy 
bix btcondb • 

4, Inbtall FCC-3 TTV zaKKizK zqaipmznt* 

■ Pufipobt ib to max tty tfiahic to hono» 

Inbtall 4 ta Limpandtf&b, ubtd to provide, bapzfiion. 
quality voisz and TTV ciftcuitb . 

PKovidt thz capability to fit&ofid WWW and capbulz 
aommanitaiionb on thz Magn&cofid tapt KzaOKdtK 
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7, Provide 6 qu 2 .le.king between the primary and 

secondary AM/GRC 2 7. Squelches both receivers 
when either transmitter is keyed. 

Install three circuits with switching and monitoring 
equipment at the flight controlers de6k . 

9. Install two circuits to the M60 de6k . 

tO, I n6 tailed a new high gain omni directional antenna 
on the aft starboard kingpost, Antenna will be 
u6ed with the secondary UHF tranimitter . 

17. Removed the 6quelch circuit from the AGAVE 6y6tem, 
Provides a lower tracking thre6hold . 

12 • Installed 15 IPS compensation network6 in the 
playback amplifiers of the TM tape recorders . 

£3. Installed two 25 KC reference o6cillator6 in the 

model 1$13 mixing amplifiers . Required for reference 
on tape «, 

I4«\ Instated new TTY machine next to the Vatex equipment 
Purpose is rapid transmission of radar data as it is 
punched on the radar datex, 

15, Installed NASA signaling equipment , 

16, Installed new TTY patch panel to handle the new 
TTY machine and the FCC*3 carrier equipment . 

11, Provide the capability to record the M $ 0 loop ou the 
TM tape recorders * 
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USAS American Mariner 

t*mmmmaamrnm\iv ■lmmiaiiM 

I. Tfte AW/FPQ.-4 radars were interconnected to provide 
coded pulse operation. A delay line was x.na£c££ed 
£o delay the second radar transmitter pitta e ax.x 
wu-c/toaeconda t5&0 m £ftfe pulse. 

2. The acquisition aid was modx.jSx.ed fo «/ the installation 
of a wide band correlation detector and voltage 
controlled oscillator . The RF assemble was tuned 
for optimum performance on 226.2 M CS. A ground screen 
was installed on the be esight tower to reduce elevation 
multipath . 

3 • The RAVAP Agena^ Ranger program was modified to punch 
continuous data with integer time tags . 
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APPENDIX 3 

t . 

PAGE NUMBER SUBJECT 

rnrnmmimammimmmmmmnmmmmmmMar^-9 warn tm timmmmmmmmmmm 

3-1 Data Taken by Huntsville on Orbit 5 

* *S 

of MA-8 

3-2 Data Taken by DAMP Ship on Orbit 5 

of MA-8 

3-3 Data Takan by Watertown on Reentry 

of MA-8 

3-4 c Data Taken by DAMP Ship or Reentry 

of MA-8 

3-5 Residuals in Slant Range for Huntsville 

Data 

3-6 Residuals in Azimuth for Huntsville Data. 

3-7 Residuals in Elevation for Huntsville 

Data 

3-8 Residuals for DAMP Ship Data on Orbit 5 

i-inwiumjrm — nno 4 

3-9 Residuals for Watertown Data 

3-10 , Residuals for DAMP Ship Data on Reentry 

3-11 MA-8 Data for Huntsville 

3-12 MA-8 Data for DAMP Ship on Orbit 5 

3-13 MA-8 Data for Watertown 

3*14 MA-8 Data for DAMP Ship on Reentry 
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APPEND ! X 4 


SUMMARY OF THE QUALITY OF THE RANGE TRACKER 

DATA 


The. USNS Range. Tftackesi tracked the. Me.ttcu.ky MA-8 capsule, 
on its second ostbit* The data could not be. used in steal-time 
but beacon intekstogation was allowed ho that data ^J/Lom the ship 
could be evaluated . The ship was stesting at dockside at 
Johnston 's Island with a neastly constant pitch and stoll . Ship's 
position was surveyed and was known as well as the location o£ 
the island is known • The EPS -16 acquitted late on the second 
ostbit and did not tkack at all on the thistd ostbit • An AGAt'E 
was used to tka ck the telemetky signal and as an acquisition 
aid , The ship's supers tkuctuke obscuked the highest elevation 
angles on thikd osthit and the kadast was nevest able to acquiste • 
The angle data looked vesty good . The stesiduals 9 observed 
minus computedf, a/te plotted on 4-2. The data was taken at a 
10 pest second state and the noise was less than a mil on both 
angles « Howevest 9 slant stange was biased as much 140 miles . 

It is possible that the Range Tstackest was tracking Hawaii's 
beacon ( see plot 4-3). 




















